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Objective: A review of the English language literature was
performed to determine the sensitivity and specificity of
morphine sulfate-augmented hepatobiliary imaging for acute
cholecystitis. Twenty publications, involving 914 patients,
were reviewed from journals published between 1984 and
1999. The analysis of these patients has resulted in the
largest combined review study to date. The sensitivity and
specificity of morphine-augmented hepatobiliary imaging were
calculated to be 96.1% and 88.6%, respectively.

After reading this paper, the nuclear medicine technologist
should be able to: (a) discuss the clinical use of morphine
augmentation during hepatobiliary imaging; and (b) state the
sensitivity and specificity of morphine sulfate-augmented
hepatobiliary imaging.
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Since the introduction o Tc-N (2,6 dimethylphenycarbam- o i ) - e
Coo- Positive (FP) was defined as a patient who had nonvisualization

oylmethy) iminodiacetic acid (IDA) in 1975 by Loberg,

Morphine sulfate has been shown to reduce the incidence of
nonvisualization of the gallbladder, improving the diagnostic
accuracy of the testl@). This article evaluates the first 15 y of
the use of morphine augmentation during hepatobiliary imaging
for diagnosing acute cholecystitis.

MATERIALS AND METHODS

We reviewed peer-reviewed journals on the topic of morphine
sulfate use during hepatobiliary imaging. An electronic litera-
ture search was conducted. The first publication involving the
use of morphine sulfate during hepatobiliary imaging was in
1984 (@4). Twenty publications between 1984 and 1999 were
found that met the above criteria3-39.

True positive (TP) was defined as a patient who had both
nonvisualization of the gallbladder after morphine augmenta-
tion and a subsequent diagnosis of acute cholecystitis. True
negative (TN) was defined as a patient who had both visualiza-
tion of the gallbladder after morphine augmentation and did not
have a subsequent diagnosis of acute cholecystitis. False

of the gallbladder after morphine augmentation and did not

per, and Harvey, hepatobiliary imaging with IDA derivatives
has become a routine method of evaluating the biliary syste
(1,2. Molecular changes of the benzene ring resulted in th
synthesis of diisopropyl iminodiacetic acid. Technetium-99m
disofenin and?®"Tc-mebrofenin are widely used in the US for
evaluating the hepatobiliary systeB4).

The majority of patients having hepatobiliary examinations
show prompt accumulation of the radiopharmaceutical in the

liver, entry of tracer into the biliary tree and small intestine, andThe essential feature of acute cholecystitis is blockage of the
subsequent visualization of the gallbladder within 60 min of y g

. . : i . In this instance, th r f cholescintigraphy i
tracer administration. Acute cholecystitis is suggested by nonwgystcduct this Instance, the purpose of cholescintigrapny is

sualization of the gallbladdeB), The gallbladder may not be to evaluate cystic duct patency. Obstruction to gallbladder

emptying increases bile concentration and chemical irritation of

visualized, however, despite normal excretion of radlopharmafhe gallbladder, which ultimately may result in acute cholecysti-

ceutical into the small intestine in various clinical settings, suchtis (33). Stones occluding the cystic duct or the neck of the

‘::z t;:g?]n(lg 1C Soﬁzgiztllissﬁrfw%) pﬁgcgfc?;gnsu%rg)igap;?gn;?l gallbladder are responsible for between 80—-95% of the cases of
v » nep ' acute cholecystitis33,34.

proIong.ed fasting 10,12, Nonwsuallzatlgn of .the gallbladder Cholescintigraphy is an exquisitely sensitive test for determin-
at 60 min also may be a normal anatomic variant. . . - .
ing the patency of the cystic duct. After excretion by the liver
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Medical Clinic, 600 Coffee Rd., Modesto, CA 95355; Phone: 209-524-1211. transit the sphincter of Oddi into the duodenum or may flow

ave a subsequent diagnosis of acute cholecystitis. False
éﬁegative (FN) was defined as a patient who had visualization of
the gallbladder after morphine augmentation and had a subse-
qguent diagnosis of acute cholecystitis. The data from the 20
studies are compiled in Table 1.

DISCUSSION
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TABLE 1
Results of Hepatobiliary Imaging with Morphine
Sulfate Augmentation*

seen in some normal patients until well past 1 h. The administra-
tion of morphine sulfate can reduce the incidence of false-
positive results in patients undergoing hepatobiliary imaging
for acute cholecystitis and who demonstrate transit of the

True — True  False  False radiopharmaceutical into the intestines without visualization of
Reference positive negative positive negative Others Total the gallbladder at 1 h
Choyetal.(14) 23 12 0 1 0o 36 '
Grund, et al.
(15) 1 8 1 0 1 21 CONCLUSION
Kim, et al. (16) 18 18 4 0 0 40 ) ) o
Vasquez, et al. Our review of the literature shows that the sensitivity of the
(13) 10 22 4 0 4 40 hepatobiliary scan with morphine augmentation is 96.1% for
3'52?’ etta'-l an 3 7 1 0 1 12 acute cholecystitis. The specificity of the hepatobilary scan with
ehta, et al. . L o ..
18) 17 13 0 0 1 2 morphine augmentation is 88.6% for acute cholecystitis.
Lourides, et al.
1 4 1
(19) 6 68 3 s 0 138 REFERENCES
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A variety of physiologic and pathologic conditions has been

demonstrated with nonvisualization of the gallbladder that may; o

be falsely interpreted as suggesting acute cholecystitis. These
include fasting more than 24 h before imaging, total parenteral
alimentation, pancreatitis, alcoholism, hepatocellular disease,
and chronic cholecystitis6¢12. The gallbladder may not be

154

diagnostic use of intravenous morphine in fasting patieAts. J Phys
Imaging1986;1:26-32.

Kim EE, Pjura G, Lowry P, et al. Morphine-augmented cholescintigraphy in
the diagnosis of acute cholecystitfs]JR1986;147:1177-1179.

17. Olsen J, Shaffer P, Flint E. Clarification of the results of cholescintigraphy

via morphine administration [Abstract].Nucl Med.1987;28:595-596.

Mehta A, Alazraki N. The effectiveness of morphine in expediting the
radionuclide diagnosis of acute cholecystitis [Abstract].Nucl Med.
1987;28:596.

Louridas G, Botha JR, Esser JD, et al. Role of morphine administration with
99m-technetium-labelled di-isopropyl iminodiacetic acid in the diagnosis of
acute cholecystitisS Afr J Surg1987;25:148-150.

20. Flancbaum L, Alden SM, Trooskin SZ. Use of cholescintigraphy with

morphine in critically ill patients with suspected cholecystitBurgery.
1989;106:668-673.

JOURNAL OF NUCLEAR MEDICINE TECHNOLOGY



21.

22.

23.

24.

25.

26.

27.

28.

Flancbaum L, Alden SM. Morphine cholescintigrapt8urg Gynecol
Obstet1990;171:227-232.

Fig LM, Wahl RL, Stewart RE, Shapiro B. Morphine-augmented hepatobili-
ary scintigraphy in the severely ill: caution is in ordeRadiology.
1990;175:467-473.

Kistler AM, Ziessman HA, Gooch D, Bitterman P. Morphine-augmented

cholescintigraphy in acute cholecystitis. A satisfactory alternative to delayed31.

imaging.Clin Nucl Med.1991;16:404—-406.

Fink-Bennett D, Balon H, Robbins T, Tsai D. Morphine-augmented
cholescintigraphy: its efficacy in detecting acute cholecystitiSucl Med.
1991;32:1231-1233.

Kim CK, Juweid M, Woda A, et al. Hepatobiliary scintigraphy: morphine-

augmented versus delayed imaging in patients with suspected acutg3.

cholecystitisJ Nucl Med.1993;34:506-509.

Kim CK, Tse KK, Juweid M, et al. Cholescintgraphy in the diagnosis of 34.

acute cholecystitis: morphine augmentation is superior to delayed imaging.
J Nucl Med.1993;34:1866-1870.

Shapiro MJ, Luchtefeld WB, Kurzweil S, et al. Acute acalculus cholecystitis
in the critically ill. Am Surg1994;60:335-339.

Flancbaum L, Choban PS, Sinha R, Jonasson O. Morphine cholescintigra-

phy in the evaluation of hospitalized patients with suspected acute cholecys36.

titis. Ann Surg1994;220:25-31.

VOLUME 28, NUMBER 3, SEPTEMBER 2000

29.

30.

32.

35.

Flancbaum L, Choban PS. Use of morphine cholescintigraphy in the
diagnosis of acute cholecystitis in critically ill patienitstensive Care Med.
1995;21:120-124.

Yen TC, King KL, Chang SL, Yeh SH. Morphine-augmented vs CCK-
augmented cholescintigraphy in diagnosing acute cholecystitis. Med
Commun1995;16:84-87.

Oates E, Selland D, Chin CT, Achong DW. Gallbladder nonvisualization
with pericholecystic rim sign: morphine-augmentation optimizes diagnosis
of acute cholecystitis] Nucl Med.1996;37:267—269.

Kalliafas S, Ziegler DW, Flancbaum L, Choban PS. Acute acalculous
cholecystitis: incidence, risk factors, diagnosis, and outcofme. Surg.
1998;64:471-475.

Robbins SL, Cotran RS, edBathologic Basis of Diseasé&econd Ed.
Philadelpia, PA: W.B.Saunders Co.; 1979:1077-108.

Berk JE, edBockus Gastroenterologyzourth Ed. Philadelpia, PA: W.B.
Saunders Co.; 1985:3579-361.

Jaffe JH, Martin WR. Opioid analgesis and antagonists. In: Gillman AG,
Goodman LS, Gillman A, ed§&soodman and Gillman’s The Pharmacologi-
cal Basis of TherapeuticSixth Ed. New York, NY: Macmillan Publishing
Co.; 1980:504-550.

Louridas G, Botha JR, Esser JD, et al. Morphine and cholescintigraphic
gallbladder filling.S Afr J Surg1987;25:150-151.

155



